Although the histologically diverse classification of salivary gland tumors can be successfully applied to the epithelial lacrimal gland neoplasms, it is not clear whether the molecular makeup differs between these two different tumor types. Adenocarcinomas have known to have driver mutations in non-small cell lung cancer, however, besides HER2 expression not much is known regarding molecular drivers in lacrimal tumors. Androgen receptor (AR) expression and deprivation combined with checkpoint inhibition (CPI) have not been described before in lacrimal gland adenocarcinoma. To our knowledge, this is the first case report describing a prolonged response to CPI and AR inhibitors.
BACKGROUND
Carcinoma of the lacrimal gland is a rare malignancy with an estimated incidence of less than one case per million per year with no standard guidelines on optimal treatment of advanced disease [1] . It carries a dismal prognosis with fatality ranging from 50% to 80% [2, 3] .
More than 30 different subtypes were described in the 2005 WHO Classification of Tumours [4, 5] . Most of the molecular information about epithelial lacrimal neoplasms comes from the study of salivary gland neoplasms, just by virtue of their greater numbers [6] .
CASE REPORT
A 55-year-diabetic male was diagnosed with adenocarcinoma of the lacrimal gland underwent left orbital surgical resection, ethmoidectomy, maxillectomy, sphenoidectomy and left neck dissection followed by adjuvant chemoradiation in February 2010. He developed a local recurrence after 4 years in September 2014 in his left cheek which was excised with negative margins. He had two more recurrences over the next 2 years in the left parotid gland requiring a parotidectomy while involving the left facial nerve. In November 2016, an indwelling catheter was placed for a large right malignant pleural effusion. Three months later in February 2017, a solitary 6 mm left parietal lobe brain metastasis developed that was irradiated with stereotactic body radiation therapy. A left orbital wall, paranasal sinus recurrence developed with cavernous sinus extension and bilateral loculated malignant pleural effusion requiring CT tube drainage. Bone scan showed extensive bony metastases. In early March 2017, patient was started on everolimus 10 mg. CT scan in May showed a partial response. His chest tube drainage eventually decreased. While on everolimus, the patient developed extensive dental abscess that led to orbital oral fistula and necrotic orbital abscess requiring IV antibiotic, IV fungals for Actinomyces, Candida albicans. Everolimus was stopped between July and August 2017.
Sequencing the tumor revealed an intermediate tumor mutational load (TML) (eight mutations per megabase), stable MSI, AR highly expressed (90%), HER2 negative, PD-L1 >1% (Fig. 1) .
In November 2017, PET/CT showed progressive pleural, pericardial metastatic disease and peritoneal disease with increased glycolytic activity involving the fundus of the stomach. Severe normocytic anemia developed (Hb 6.6) with mild thrombocytopenia requiring multiple blood transfusions. Bone marrow showed involvement with adenocarcinoma.
In December 2017, nivolumab was started along with biclutamide for androgen deprivation achieving near castrate levels. The patient has now had partial response on two successive scans over 6 months in February and May 2018. There is stable mild loculated pleural effusion inferiorly in the right hemithorax. Loculated pleural effusion in the base of the left hemithorax is smaller in comparison with November 2017. Left pleural drain was removed while the pericardial effusion decreased from moderate to mild with stable bony metastases (Fig. 2) .
CONCLUSION
Cases describing Her-2/neu overexpression, phosphatase and tensin homolog point mutation have previously been described in lacrimal gland carcinoma [7, 8] . Adenoid cystic carcinoma (ACC) is the most common lacrimal neoplasm, followed by carcinoma ex-pleomorphic adenoma [3, 5] . Adenocarcinoma accounts for 4-13% in a recent series [5] . Oncogenic mutations are present in more than half of the cases of ACC, with KRAS mutations in 10 of 24 patients in one series, suggesting potential benefit with everolimus targeting the EGFR-RAS-RAF cascade [9] . Besides Her2 expression not much is known regarding primary drivers in salivary and lacrimal tumors [3] .
Androgen expression has been noted in adenocarcinomas [10] . AR and its mRNA have been located in human lacrimal gland acinar cell nuclei and lacrimal gland [11] . Whether immunotherapy would be beneficial in these tumors (by evaluating TML, PDL1 and microsatellite instability) is not clear and requires further study. To our knowledge, this case report is the first to suggest the activity of checkpoint inhibitors and possible role of androgen receptors in lacrimal gland tumors. 
